1. Introduction. -Tb2(Mo 04)3 (TMO) is a ferroelectric-ferroelastic crystal known since 1965 [1] . It is a good example of an improper ferroelectric [2, 3] : an inelastic neutron scattering study [4] has shown that the antiferroelectric static displacements constitute the order parameter. The shear strain u.y and the polarization produced by piezoelectric coupling are only coupled with the order parameter at the second order.
Numerous experiments have been performed with this crystal especially in the two last years : heat capacity, entropy and magnetic moment measurements at very low temperatures [5] , Raman spectrum [6] , pyroelectric figure of merit [7] , light scattering from phonons [8] , second harmonic generation [9] and acoustic measurements [10] . Although polarization [11] and birefringence [12] measurements exist on TMO, knowledge of the spontaneous shear strain is fair : the lattice parameters have been measured [11, 13] at room temperature but the spontaneous shear strain uxy versus temperature has been deduced with the help of thermal expansivity measurements [14] .
In this paper, we report on the first direct measurement in TMO of the shear strain uxy versus temperature employing the y ray diffractometry technique [15] [15] . This technique has been therefore used to study twinned textures [18] and ferroelastic phase transitions [19] . Let temperature ranges, it is possible to calculate TM -To where TM is the upper existence temperature of the ferroelectric phase, To being the lower; we find TM -To = 1.4 K. For example for quartz (Ttr = 846 K), TM -To = 9.5 K [21] but the situation, is different because the phenomenological description with a, fl and ç temperature independent gives a better result : u less the experimental uncertainty in a temperature range of 550°C [21] . In the present case, with TMO samples, in order to extend the validity of the description used to the whole studied temperature range, it is necessary to increase the number of adjustable parameters in expansion (1).
We cannot exclude the eventual existence of the critical fluctuations near the transition [22] . But as the TMO transition is a first order one, the chosen hypothesis is that a classical description can be used.
There are two possibilities. 1. To introduce a higher order term in the free energy expression ;
2. To assume a temperature dependence of f3 (across a ø variation with T or for another reason).
The first hypothesis, i.e. the introduction in the free energy expression of an eighth order term, allows an improvement in the fit within the experimental uncertainty. Let us also try to explore the second hypothesis : if we suppose that fl is a function of T, it is possible by using the equations (2) and (5) Dvorak [16] , in which the order parameter is the antiferroelectric displacement of some atoms r. But the accuracy of our measurements demonstrates that a free energy expression with three terms of which only the first one is temperature dependent, leads to an imperfect description : the introduction of a supplementary adjustable parameter is necessary. It could be the introduction of an eighth order term, or the supposition of temperature variation of the second term in the free energy expression.
In order to choose between these descriptions it would be interesting to perform simultaneously birefringence, electrical and y ray diffractometry measurements in TMO and other crystals of the GMO family until the temperature is near 0 K. It would also be interesting to apply hydrostatic pressure p to a TMO crystal, to study the transition versus p as in ' KDP [24] although TMO is not as near a tricritical state as the latter.
